A possible role for the guide RNA U-tail as a specificity determinant in formation of guide RNA-messenger RNA chimeras in mitochondrial extracts of Crithidia fasciculata.
Chimeric g(uide) RNA:pre-mRNA molecules are potential intermediates of the RNA editing process in kinetoplastid mitochondria. We have studied the characteristics of chimeric molecules formed in mitochondrial extracts of the insect trypanosomatid Crithidia fasciculata which had been supplied with synthetic NADH dehydrogenase (ND) subunit-7 gRNA and pre-mRNA variants. The ability of a gRNA to participate in chimera formation in this system depends on the possibility of base pairing with the pre-mRNA via the anchor sequence, but not on the presence of a U-tail or a full-length informational part. Chimeras formed with a specific gRNA:pre-mRNA pair displayed a large variation in length, due to variably sized 3' end truncations of the gRNA moieties and variation in the sites in the pre-mRNA to which the gRNAs were attached. Surprisingly, the presence of a U-tail in the gRNA for a large part determined the specificity of the linkage. In 60% of the cases gRNAs possessing a U-tail of at least one residue were attached to an editing site, whereas 75% of the gRNAs without Us were attached to non-editing sites. Furthermore, the chimera forming activity was greatly stimulated by the addition of ATP but not by AMP-CPP, an ATP-analogue with a non-hydrolyzable alpha-beta phosphate bond. This suggests the involvement in the chimera formation of an RNA ligase.